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Intro-ductidn

September 1977, Lanny Wilson winte Technical
Néke 305 entitled Guidelines and Recommendations
for Design and Modificarion of Livestock Watering
Developmenss to Faciliiate Safe Use by Wildlife.

This Technical Note has been the Bureau's guide for

‘Jderuifying wildlife escape ramps. There have been
some additional livestock and wildlife water sysieIns
developed since 1977, Thus it appeans timely that
Technical Note 305 E2updated 1o reflect current in-
formation. This Technical Bulletinhas been updated
with the assiance of many people and information
from many sources. Unforrunately we are not shieto
arknowledgs everyone's contribution other than
giving them our sincere thanks.

The need for wildiife escape ramps (bird ladders)
eorzinues today as it has in the past. Some water
troughs have been placed by cooperalors that do not
iend themselves o use of a standard fype escape
ramp. Thus when these types of roughs ar placed
on public land, they musi have suitable escape RMPS
provided. '

General Guidelines

Livesiock wateress have historically been developed
10 permit livesiock aceess 1o 3 water source. Many of
these would not be available for livestock if they had
5ot been collecied in a container, especially during
dryer periods of the year. The situation still exists
1day. However, many new water developments are
from wells or water diversions where waier is piped
to areas having no previous dependable water source.
In many instances, tivestock use in the past was only
in the spring. fall, or winier. Today, those ranges can
be used during the summe! by Livestock because of

 peefings and water development. Wildlife inthe past

ade do-with the available water or traveled further
for waterthan livestock. In some instances, livestock
waterers have enabled more wildlife 1o pse an ares
because of dependable water.

1f all available water is capnured and the orily water
eutlet source is & tough, wildlife water should be
provided through an altemative water outist 1If
sufficient water is available, an overflow outlet &
jinle disance from ‘the livesiock trough will por-
mally meet wildlife needs. It is best 10 fencFover-
fiow areas $o Livesiock do not rample the putlets.

In situations where wildlife water is 1o be available
season Jong (as 8 mitigating measure 10 provide
Iivestock water in an arca not previously having
water), the primary beneficiaries of the livestock
water should agree to provide wildlife waters during
times livesiock is mot present (except for winter

~ months).

New types of toughs propossd for placement on
public Jand must have an escape devise designed and
installed that will enable small wildiife o escape
from the tough. The design must be such that
wildlife will be intercepted as they swim around the
outside edge of the rough and not get wapped behind
the ramp or miss the ramp entirely.

Livestock Trough
Modifications

Immarure wild ungulates (fawn deer, bighom sheep
1ammbs, calf elk, antelope kids, etc.) cannot utilize
watering facilities thatexceed 20inches above ground
jeve] (Mlustration 1). Wherever ground-level wild-
Iife drinking faciliries are not provided in associa-
tion with other water developmenzs, the heighi of
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Hivestoct troughs or other containers must aot -
ceed 20 inches. Larger troughs may be set below
ground jevel 1o reach the desired height (Tllustration
2).

Ofien cattle, domestic sheep, wild horses, and other
large ungulates will push, crowd, or fight adjacent 1o
s water facility. With the lip of the trough 20 inches
above ground level there is the possibility of some
wngulates (e.§., domestic sheep, calves, fawn deer,
sntelope, eic.) falling into the rough. I the water
Jevel excesds 20 inches, the animal may ot be able
0 yeach the botom and and.

Consider installing safety barricades in oll livestock
watering developments 1o prevent accidental entry
. andpossible drowning (llusTrations 33and 3b). The
horizontal distance from the rim of the trough to the
barricade also must notexceed 20 inches (Tustration
2) :

In addison, escape from 2 trough by alarge ungulate
may be more difficult than an accidental enty.
Corsider inswallation gf concrete blocks andliorrocks
1o form escape ramps in all livestock water facilities
where water depth exceeds 20 inches (Mlustrations 2,
16, 23,and 25).

If the quantity of water is insufficient provide
separaie Lvesiock and wildlife developments, the
livestock facility must serve a dual role. This can be
s:complished by constructing wildlife ladders which
Jead into water facilities (Tustrations 4, 5, 6.and 22).
These ladders can be constructed of expanded mewl!
or rebar and hardware cloth and should be protecied

by posts or proteciive fencing.

An aliernarive method of providing access by small
animals to raised troughs is 10 CORSITULT CORCTELE OF
rock ramps toppel with concreit (Lliastration 7).
Advantages of such ramps include minimal mainte-
pance and decreased chance of injury 10 livestock.
Proisctive fencing would be opdonal if concrete/

rock ramps are used.

Perhaps the most important open trough modifica-
tions 1o small wildlife are escape ramps of ladders
insialied inside the woughs. Jlustrations 9, 10, 11,
12,1314, 16,17, 18,19,23,24,end25 show the rec-
ommerded wildlife escape ladder corstructior. for

most rypes of livestock troughs. Dimensions can be
changed accordingly, but the following general de-
sign guidelines should be followed.

Birds, lizands, rodents, rabbits, snd other small ani-
mals generally swim the cirumference of 8 wank
trying o find their way out Therefore, wildlife
escape ladders must be ¢ and insialied 1o
intercept the line of travel around the edge of the tank
(MusTations 10, 11, 19, and 24). Emproper screen-
ingmay result in anirnals being trapped and drowned
Qilustration 12).

All wildlife escape ladders should be antached 1o the
watering facility by 8 hinge or bracket to facilitaze
trough and ladder cleaning snd 1 reduce the possi-
bility of the 1adder being removed (Dlustration 9, 13,
and 18). Brackets have proven to be more effective
than hinges. If not instalied properly, hinges tend 1o
bind and will break with prolonged use.

Wildiife escape ladders should have a minimum
slope of 30 degrees and @ maximum of 45 degrees
(ustations 8,9, 12, 13, 16,17, and 18). The more
gradual the slope of an escape ladder the more
effective it will be.

A minimum of one escape ladder per 30 linear feet of
trough perimeter should be installed (Mustrations 10
and 11). Information suggests that many small

“animals become exhausted and drown if foreed o

swirn more than 30 feet. Where troughs are con-
nected in 3 series (such as 3-10ft troughs), each
trough must have escape ladders.

I is possible to make widlife escape Tamps oOr
iadders serve purposes other than wildlife protec-
gion. In water facilities where float valves are in-
stalled, the escape ramp may provide 8 protective
cover for the valve, as well as 8 landing from which
animals can drink and 2 method by which trapped
srimals can escape (Wustrations 13, 18,23, and 25).

A new water trough being used is made from larpe
earth moving equipment tires. The size of these tires

" may vary considerably. No one type of escape Jadder

or ramp has been developed for fire type troughs that
has proven totally effective. Bears will utilize tre
troughs. In using the troughs they knock all pipesand
obszructions from the tire. Thus, any ramp used in
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tire roughs should be resilient and/or easily replace-

sbla. Ses Ilustrations 16 and 17 for various ladders

that may be suitable for tire troughs where bears are
ot a problem. '

Open Storage Tank
Modifications

In inany grazing arsas large open water siorage tanks
are used. The majority are out of reach of livestock,
big game animals, and mos! small wildlife species
(except birds and bats). The livestock trough modi-
fications described in the previous section are im-
practical, and usually unnecessary in forage tanks.

Some provision to allow trapped birds to escape the .

deep water is nesded.

Afloating wildlife platform should be installed in all

large open water storage tanks (lustrations 14, 18, -

and 20). Such a platform will allow birds 1o £522pe
orto drink.
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Trough height above 20 in. water not svallable.

Trough height 20 in. or iess water is available.

ILLUSTRATION 1: These two drawings iliustrate the need for trough height not to
exceed 20 inches above ground ievel.
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W\\EW&‘E— ) OVERJIN.

BELOW
GROUND LEVEL

GROUND
LEVEL

ROCKS OR CONCRETE

SIDE VIEW

!LLUSTRATION 2: Placing of rocks, concrete blocks or other ramp facilities provide an
escape route for large ungulstes, where the water depth exceeds 20 inches.
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3 IN. DIAMETER LOG

aidmzy.:m '

ILLUSTRATION 3 &: Possible barricade developments depending on livestock trough
' configurstion. .




idaho BLM Technical Bulletin

4 X 4 TIMBERS POLES OR OTHER SIMULAR BARRICADE MATERIALS
ON CIRCULAR TROUGHS

20IN. SPACE

TOP VIEW

ILLUSTRATION 3b: Possible barricade developments depending on livestock trough
configuration.
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X IN. REBAR

\O

e —— O
) | e P
14 TO 1/2 IN. O
HARDWARE CLOTH
WILDLIFE LADDER — TROUGH
TOP VIEW
RECOMMENDED

|
Ll 5
’ { H { 1 4
: 20IN — TROUGH

ILLUSTRATION 4: Post around wildlife ladders leading into 8 livestock trough will

reduce chances of damage to the [adder and injuries to {arge unguiates.
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TOP VIEW

ILLUSTRATION 5: Fencing and post arrangement 1o protect wildiife ramp leading into
livestock watering facility.
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TOP VIEW

BARBWIRE ' -~ TROUGH

=~ WILDLIFE LADDER

)@

RAMP TO TROUGH -

SIDE VIEW

ILLUSTRATION €: Protective fencing of wildiife ladders leading into livestock water
facility will result in the establishment of protective cover for wildiife,
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TROUGH

WILDLIFE LADDER IN TROUGH

3% IN CONCRETE
_ LADDER

LEAVE CONCRETE
CONCRETE CAP TO HOLD GROOVED ANC ROUGH
BOCK LADDER IN PLACE

ROCK STACKED 3/8 DR 142 IN. REBAR

OUTSIDE OF TROUGHTD
ALLOWSMALL WILDLIFE SPECIES

ACCESS TO WATER

LADDER CONSTRUCTED BY USING
ZIN. BY 41N LUMEER FOR FORMS

ILLUSTRATION 7: Concrete ramps or rock ramps capped by concrete into livestock
trough can withstand trampling by large ungulates and protective

fencing is optional.

11
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o BRACKET OR MINGE BOLTED TO TROUGH
WELDED JOINTS LiP ( see next pege for bracket duign)

[ >¢

‘348 TO 172 IN. HARDWARE CLOTH

. {also known s herdwere wire)
MESH ATTACHED TO REBAR WITH
GALYANITED WIRE. \ - :
T -+t o
Z = : B IN. BEBAQ
. 1 )
FORM TO FIT 50! AL +
SIDE OF TROUGH ) = —
\ 5 "/ - } IJ'
/ r
s E= EEEEsTEEE—sma,
[ i . - I 1 w‘
A = : e \i\
e R e st s
e + m .-r'l""—'_,: chanar r\\
/K‘J‘t:::l:i ; :: EJ| 3 \:' i 1 ] |f||(r‘ !"‘I-".
1'l«/{\“l.ri! ' \Il \x“[i;\rf::? = : —— >
\ REBAR IS HEATED AND BENTTD =
200 THE PROPER ANGLE
ANGLE NDTTO
EXCEED 45°

ILLUSTRATION 8: Triangular shaped wildiife adder recommended rectanguiar snd
concave bottom trough.
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i HINGED BOLTED OR WELDED TD
e LADDER (sse bracke: dasign below If
== . Aingex are not desired)
';A \\‘ . .
= = N 12 IN. REBAR
I,"’, v ji:.,;,f’r.'=-l “"l‘i\LI. A i
V S raTerrey i '.i.Ti',IJ}_-!t'f‘i: - 9
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g{’z e LT B I ﬁnn\n BRIV
= z Y - .
e e
‘Ufffjjfffiilg: “13"1‘1111 .
e \ 7
: S WELDEDJOINT
FRONT VIEW \
TAL TO 1/2 IN. RARDWARE CLOTH
=, T MESH IS ATTACHED TO
S msETABELE mwamsm REBAR WITH
e EesunuaREn GALVANIZED WIRE
e e e muma! /
T L T 14 Iy LI )
‘ ‘5 ‘ ' l: ‘ = ': ‘..‘ li \',W'l L \: l*. 1\1\ ‘l“.“\‘\ ) SLOPE OF THE CONE WOULD
T T e N NOT EXCEED 45°
T Tl 1T\IL\LE‘|‘L|1‘“\‘-X\¥“
I\::lg :i‘i I\‘il\iil\i["\n\‘nl’\'i_‘\\x\.\‘ll_\jﬁ /
= A B \\WR\\E
SIDE VIEW
BRACKET , N
""-t////f_(’j///]f///]] :
/. b WILDLIFE LADDER
r?
w/ TROUGH
. _ va
CARRIAGE BOLT \ \ .
1/8 HOLE FOR RETAINING WIRE \ y
\ro
e

ILLUSTRATION 8: Cone shaped wildlife ladcers are recommended for circular troughs.
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TOP VIEW
WILDLIFE LADDER
: TROUGH
DOTTED LINE INDICATES
LINE OF TRAVEL .
A
i
|
|
——— |
”~ ~ i

30FT

LADDER DESIGNED TG INTERCEPT
LINEOF TRAVEL

ILLUSTRATION 10: This drawing depicts probable swimming patterns from sn snima!
faliing into a circular trough., The wildlife ladders are properly
jinstalied. A minimum of one ladder per 30 ft. of trough perimeter
is recommendad.

14
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BIRD RAMP

- DOTTED LINE INDICATES DIRECTION -
DF SWIMMING BIRD

TROUGH

WILDLIFE LADDER, BIRD RAMP AT A
45' ANGLE TO TROUGH DOES NOT
INTERCEPT LINE OF TRAVEL

ILLUSTRATION 11; Drawing depicts tine of swimming pattern of an anima! faliing in #
livestock watering trough and the probable problem with improperty
designed wiidiife ladder,

15
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fmproperly designed wildlifi iadders can result in an ahima! becoming entrapped.

o
b— -
: i
-
Iy
b o .t - ?
"'G:Id‘ h \t
-4 {4~ N
: = :
Lo )
e
i’ ] -
et il s S A -
e v v
Y -t - =y
Tt -+
| - L —
1 )i 1
> .
: o
. 1 1 J
T -] 3
bl i i ) -
T WA - 1 Y ——
S T N DA A A b i ]
Lo e W 1 T I

~Closing the ladder ope;iﬁg makes it safe.

ILLUSTRATION 12
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ILLUSTRATION 13: Float vaive protective cover — wildlife ladder serves three purposes.

HARDWARE CLOTH ON FRAME
HINGE OR BRACKET /

/

N

; . FLDAT VALVE UNIT
' L]
' . SIDE VIEW
1/6 TO 1/2.IN. HARDWARE CLOTH
3/4 X 3/8 X 178 ANGLE IRON ~ AN TROUGH LiP
WILDLIFE

. . LADDER
f

3/4 IN. NO. § EXPANDED METAL 5%
WiLL SUPPORT A PERSON OR
LARGE ANIMAL IF GREATER N e

FROTECTION 15 NEEDED FOR WELDED JOINTS
FLOAT VALYECOVER
TOP VIEW
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TOP VIEW
z. ot r - - ot r r - - - - - .=
o . .
.
o
< .
il >
v
ﬁ'
‘H:ﬂ i =z
‘ﬁ = oy jy - - - hout = - - - - " E
1/4 TO 1/2 IN. HARDWARE CLOTH
1
FLOATING PLATFORM GRAPE STAKES
"""f—'}”“'lr—*f—“. /. l PVLC PIPE 2FDOT
s '
-~
[ : 2°XE"X 48 LUMEER
\ J.
NYLON ROPE
4 — ] j \
CAPSECURED BY CEMENTING CONCRETE ANCHOR

ILLUSTRATION 14: Ficating wildiife platforms recommended for large open storage tanks.
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Wood ramp with strap hinge, coversd with 1/2” hardwere cloth.
Length of ramp should be & lesst 18 graster than depth of tank.

Rocks piled loose or cemented to form ramp.

Expanded metal ramp { can be -
modified for other circular troughs)

Equipment tire water troughs

ILLUSTRATION 16

20
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Floating board—ramp — of fsiet_mount

Fioating board-ramp — center mount

ILLUSTRATION 17

21
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Mo/ plyte in concyvre

1/&87 Diarmnong gecking

ﬂ7/
0

Weld angie iron on 1o pletes
o trouph comen

Round bottom cement trough

ILLUSTRATION 18
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Preferred wildiife ramp locations.

Thess ramps could be molced in concrete or fiberglass troughs.
For meta! troughs the ramps may be constructed of wood or
metal anc attached. Note: these ramps are fully enciosed

10 prevent entrapment

JLLUSTRATION 18: Preferred wildlife ramp locstions

23
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14 TO 1/2 INCH GALVANIZED A HARDWARE

- CLOTH (MESH)
1AM T 12 INCHP.V.L. *T
WOODEN BRACE
=+
2T AT
ANCHOR
2 TO 4 INCH PVC PIPE (capped]
MARINE PLYWOOD W. RACES
00 WOOD & PVC PIPE (capped)

EYE SCREW
WIRE TO ANCHOR e S

“pyC” escape ramp for circular troughs

ILLUSTRATION 20
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1M or 1/2 INCH GALVANIZED MESH

CAPPED “PVC™ PIPE

“PVC"” Exape ramp for straight troughs

ILLUSTRATION 21
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SUNLID OF 1 INCH LUMBER WITH ANGLE IRON
FRAME, COVERED WITH SHEET IRON :

VEE SHAPED
ANGLE IRON
COLLECTOR v £
- - .’ -~
- A
soLT [ S5

PORTIONS OF
SIDEWALL
REMOVED

255 X 1/4 INCH “CORTEN"
STEELPLATE LID, LAG
BOLTED AND SEALED

STEEL WIRE CORE
AND LAG BOLT

A CROSS-SECTIONAL VIEWDF A GUZZLER
CONSTRUCTED FROM A LARGE TIRE

ILLUSTRATION 22 .
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Sloped concrete ramps for wildlife and livestock.

Expanded metal wildlifs ramp and fioat protector { can make hinged ppening
on top or sides for sccess to float)) '

Ramps for mew! tanks

"ILLUSTRATION 23
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\ U Wy

-
bolt
- to side of tire

Larpe equipment tires with cement fiom protector (top covered)

Ramps for equipment tire

ILLUSTRATION 24

28
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Camented rock remp

expanded metal wildlife escape ramps and ficat protector

ILLUSTRATION 25




Livestock Watering Developments

References

Elderkin, Rober L. Jr. and James Morris. Design for 2 Durablz and inexpensive Guzzler. Wildl Soc. Bull,
17: 152-194. 1989.

Fegguson, James R. BLM Wildlife Biologist (Mlustration 19).
Numerous US Forest Service and BLM personnel,

Wilson, Lammy O. 1577 Guidelines and Recommendations for Design and Modification of Livestock
Watering Developments o Facilitate Safe Use by Wildlife. Technical Note 305. BLM.






